T was isolated from a pyrene-degrading consortium of an enriched sediment from the Pacific Ocean, collected during the screening of polycyclic aromatic hydrocarbon-degrading bacteria. Cells were Gram-negative, short rods that were motile by means of flagella. Growth was observed at 0-7 % NaCl and 10-41 6C. DNA-DNA hybridization between strain pht-3B T and these reference strains revealed 55, 54, 28
The genus Nitratireductor, belonging to the family Phyllobacteriaceae, was proposed by Labbé et al. (2004) and it currently comprises four species: Nitratireductor aquibiodomus, isolated from a denitrification system (Labbé et al., 2004) , Nitratireductor kimnyeongensis, from seaweed (Kang et al., 2009) , Nitratireductor basaltis, from black sand (Kim et al., 2009) and Nitratireductor indicus, from deep-sea water (Lai et al., 2011b) . In this study, we describe a novel strain, pht-3B T , which was isolated from a pyrene-degrading consortium from an enriched deep-sea sediment sample collected from the western Pacific Ocean (Wang et al., 2008) and shown to be phylogenetically related to members of the genus Nitratireductor. At the time of writing, four novel species from this pyrenedegrading consortium have been described: Roseovarius pacificus , Oceanicola pacificus (Yuan et al., 2009) , Bowmanella pacifica (Lai et al., 2009) and Alcanivorax pacificus (Lai et al., 2011a) .
Genomic DNA was prepared according to the method of Ausubel et al. (1995) and the 16S rRNA gene was amplified by PCR using primers described previously (Liu & Shao, 2005) . Amplification products were ligated into the pMD20-T vector and transformed into Escherichia coli DH5a. Sequencing was carried out on an automated DNA sequencer (model 3730; Applied Biosystems) using a BigDye Terminator Cycle Sequencing kit (Applied Biosystems). Sequences of related taxa were obtained from the GenBank database. Phylogenetic analysis was performed using MEGA version 4 (Tamura et al., 2007) after multiple alignment of data by DNAMAN version 5.1 (Lynnon Biosoft). Distances were determined using options according to the Kimura two-parameter model and clustering was performed with the neighbour-joining method of Saitou & Nei (1987) and the minimum-evolution method of Rzhetsky & Nei (1992 , 1993 . Bootstrapping analysis based on 1000 resamplings was used to evaluate tree topology. A nearly full-length 16S rRNA gene sequence (1448 nt) of strain pht-3B
T was determined. The neighbour-joining phylogenetic analysis (Fig. 1) indicated that strain pht-3B T belonged to the family Phyllobacteriaceae and formed a robust clade with the genus Nitratireductor; a similar result was obtained with the minimum-evolution analysis (data not shown). The closest relatives of strain 3These authors contributed equally to this work.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain pht-3B
T is DQ659453. T using a previously described method with five replicates (Coram & Rawlings, 2002; Tønjum et al., 1998) . Genomic DNA from Escherichia coli DH5a was used as a reference sample and salmon sperm DNA was used as a negative control. The DIG High Prime DNA Labelling and Detection Starter Kit II (Roche) was used, the hybridization temperature was 42 u C and the formamide concentration was 50 %. Strain pht-3B T exhibited low DNA-DNA relatedness with N. aquibiodomus NL21 T , N. indicus C115 T , N. basaltis J3 T and N. kimnyeongensis KY 101 T (55±3, 54±2, 28±4 and 42±5 %, respectively), which, in accordance with the 70 % cut-off value recognized by Wayne et al. (1987) for discrimination of bacterial species, demonstrated the isolate's affiliation to a separate species.
General cell morphology was studied under an inverted microscope (IX70; Olympus) using 1-day-old cultures grown on marine agar 2216 (BD) medium. For electron microscopy, exponential-phase cells were harvested, resuspended and absorbed on a Formvar-carbon-coated grid and then stained with phosphotungstic acid. Cells exhibited more than one flagellum ( Supplementary Fig. S1 , available in IJSEM Online). Gram-reaction, catalase, oxidase and lipase (Tween 80) activities and hydrolysis of aesculin and starch were tested according to Dong & Cai (2001) . Growth at 4, 10, 20, 25, 37, 42 and 55 u C and at pH 3-12 was determined in 216L medium (containing l 21 seawater: 1.0 g CH 3 COONa, 10.0 g tryptone, 2.0 g yeast extract, 0.5 g sodium citrate, 0.2 g NH 4 NO 3 ; pH 7.5 unless otherwise stated). Growth with 0, 0.5, 1, 3, 5, 7, 8, 9, 10, 12 and 15 % (w/v) NaCl was tested using Luria-Bertani medium (Sambrook et al., 1989) . Antibiotic susceptibility tests were performed using disc diffusion methods according to Shieh et al. (2003) . Other biochemical tests were carried out using the API 20 NE and API ZYM systems (bioMérieux) and GN2 MicroPlates (Biolog), according to the manufacturers' instructions, except that the NaCl concentration in all tests was adjusted to 3.0 % (Lai et al., 2011b) . Data for the four reference strains were obtained in this study for catalase, oxidase, API 20 NE, API ZYM, GN2 MicroPlates and antibiotic resistance under the same conditions as the novel strain. The results are given in the species description and Table 1 .
The G+C content of the chromosomal DNA was determined according to the method described by Mesbah & Whitman (1989) using reversed-phase HPLC. The DNA G+C content of strain pht-3B T was 63 mol%, which was a little higher than the values obtained for the four reference strains (56.7-60.4 mol%).
For whole-cell fatty acid analysis, cells were prepared by culture on marine agar 2216 at 28 u C for 48 h. Fatty acids were extracted, saponified and esterified and fatty acid methyl esters were analysed by GC according to the instructions of the MIDI system (Sasser, 1997) . The fatty acids of the four reference strains were analysed in parallel with those of strain pht-3B
T . The results of the fatty acid analysis are shown in Supplementary Table S1 . The major fatty acids of strain pht-3B T were C 19 : 0 v8c cyclo (22.6 %) and summed feature 8 (consisting of C 18 : 1 v7c and/or C 18 : 1 v6c; 60.4 %), which accounted for 83.0 % of the total fatty acids. Strain pht-3B
T was similar to N. aquibiodomus NL21 T and N. kimnyeongensis KY 101 T , but different from N. indicus C115 T and N. basaltis J3 T in the proportions of summed feature 8 and C 19 : 0 v8c cyclo (.17 % difference).
On the basis of morphological, physiological and chemotaxonomic characteristics, together with data from 16S rRNA gene sequence analysis and DNA-DNA hybridization studies, it is concluded that strain pht-3B
T represents a novel species within the genus Nitratireductor, for which the name Nitratireductor pacificus sp. nov. is proposed. Nitratireductor pacificus sp. nov.
